Biphasic response of rat tibial growth to thyroxine administration.
To evaluate the dose-response relationship between thyroxine and tibial growth, 60 male rats age 21 days were rendered hypothyroid by administration of methimazole in the drinking water. Twenty-one days later, the hypothyroid rats were randomly divided into 5 groups which received 0, 2, 8, 32, or 64 micrograms.kg-1.day-1 of T4 im for 21 days. All animals were sacrificed at age 64 days. Rat tibia were removed for measurement of epiphyseal growth plate width and longitudinal growth rate. Serum T4 and IGF-I levels were determined by RIA. Methimazole therapy significantly decreased serum T4, IGF-I, epiphyseal growth plate width, and longitudinal growth rate compared to controls. Epiphyseal growth plate width gradually increased when T4 was administered at doses from 2 to 32 micrograms.kg-1.day-1 (271 +/- 14, 311 +/- 15 and 324 +/- 11 microns), and subsequently decreased when T4 was given at a dose of 64 micrograms.kg-1.day-1 (267 +/- 8 microns). A similar profile was observed for longitudinal growth rate and IGF-I. We conclude that rat tibial growth has a biphasic response to exogenous T4 administration, and that the effects of T4 on tibial growth may be mediated through IGF-I secretion.